Acid-induced partly folded conformation resembling a molten globule state of xylanase from an alkalothermophilic Bacillus sp.
Nonnative protein structures having a compact secondary, but not rigid tertiary structure, have been increasingly observed as intermediate states in protein folding. We have shown for the first time during acid-induced unfolding of xylanase (Xyl II) the presence of a partially structured intermediate form resembling a molten globule state. The conformation and stability of Xyl II at acidic pH was investigated by equilibrium unfolding methods. Using intrinsic fluorescence and CD spectroscopic studies, we have established that Xyl II at pH 1.8 (A-state) retains the helical secondary structure of the native protein at pH 7.0, while the tertiary interactions are much weaker. At variance, from the native species (N-state), Xyl II in the A-state binds 1-anilino-8-sulfonic acid (ANS) indicating a considerable exposure of aromatic side chains. Lower concentration of Gdn HCl are required to unfold the A-state. For denaturation by Gdn HCl, the midpoint of the cooperative unfolding transition measured by fluorescence for the N-state is 3.5 +/- 0.1 M, which is higher than the value (2.2 +/- 0.1 M) observed for the A-state at pH 1.8. This alternatively folded state exhibits certain characteristics of the molten globule but differs distinctly from it by its structural stability that is characteristic for native proteins.